Ghana suffered from urinary schistosomiasis at sometime in their lives. The parasites responsible for the disease in Ghana are mainly S. haematobium and S. mansoni (Bosompem et al., 2004) .
The Schistosoma parasite undergoes part of its development in fresh water planorbid snails, which serve as intermediate hosts.
These planorbid snails usually attach themselves to aquatic vegetation which serves as food, microhabitats and protects them from being washed away by moving water currents. They are also used by the snail vectors as repository for their eggs (Ofori, 1999) . These intermediate host snails occur in ponds, dams, lakes, slow sections of streams, drains and irrigation canals, marshes and swamps (Obeng, 1997) . Various genera of these planorbid snails have been associated with specific parasite types. For example Bulinus sp. is responsible for hosting the Schistosoma haematobium parasite and Biomphalaria, and Oncome-lania sp. responsible for hosting S. mansoni and S. japonicum, respectively (Ayanda, 2009; Madsen et al., 2008) .
Human activity along the Kpong head pond is very intense. It is common to find people bathing, washing, fish mongering and fishing there. A recent study accessed the prevalence among adults in the study area as 32.4% (Dade et al., 2010 unpublished) . Manual clearing of aquatic vegetation has been proposed as controlling the vector population at transmission sites. The Volta River Authority (VRA) recently contracted locals to engage in periodic clearing of aquatic weeds at water contact sites. However, no scientific studies are ongoing to assess the effect of this activity on vector population. The study was, therefore, conducted to provide a baseline data of the prevalence of schistosome vector snails at transmission sites in the head pond.
Material and methods

Study area
The study was conducted in Ayikpala, a suburb of Kpong. Kpong is a typical commercial town located about 70 km east of Tema. Ayikpala is about 50 m from the head pond. Majority of people living along the banks are mainly fisher folks, who have migrated from the lower Volta Basin to fish in the head pond soon after creation. The water from the head pond serves as an important resource for domestic water supply, occupation, transport and recreation.
Sampling sites
Six sampling sites were chosen and numbered at 100 m interval from one end of the bank to the other. The geographical locations of all sampling sites were taken with geographical position satellite, model GARMIN GPS 72 and tape measure. The 0 coordinates of the site are N-06 09'/31.4'', E-0 003 00'52.4''. The sites were, therefore, chosen to cover areas of human activity.
Sampling procedure
Data was collected between January and March 2007. All samplings were undertaken twice in one month so as to get a average value of the parameters taken at the various sites.
Snail sampling
Snail sampling was done within the quadrant using a scooping net with a long handle. All the debris and aquatic weeds collected were kept in labelled ice chest which corresponded with the site number. The samples were then taken to the laboratory at the Department of Animal Biology and Conservation Science (ABCS) and sorted out with the aid of a magnifying glass and forceps. Aquatic weeds associated with the vector snails were collected and identified in Department of Botany, University of Ghana.
Water quality assessment
Physical parameters. The physical parameters taken include temperature, flow rate, salinity, pH, conductivity, transparency and water depth. For these parameters, the water quality checker was immersed into the 2 sampled 1 m areas and this gave the temperature, salinity, conductivity, and pH readings. The transparency was measured using a secchi disk, and water depth measured with a calibrated PVC pipe. The rate of flow was determined according to the method described by Schwoerbel (1970) .
Chemical parameters. Water samples within the sampled area were collected into sterilised 1-litre bottles and kept in an ice 0 chest at about 4 C and transported to the laboratory where the analysis was done. The cadmium reduction method (Pillows or AccuVae Ampuls) was used to determine the nitrate level in the water. The orthophosphate PhosVer 3 (Ascorbic acid) method was used to determine the phosphate level of the water. The SulfaVer 4 method (Powder Pillow AccuVac Ampuls) was also used to determine the sulphate level of the water, and the resulting data was tabulated as the site and the level of the corresponding chemical parameter. was found to range between 27.4-33 C, while conductivity ranged between 0.122-0.07. The water was slightly acidic with a mean pH of 6.4. As expected salinity was zero at all the sites. Transparency at each site was clear to the bottom except at sites 5 and 6, which showed transparencies of 10 cm and 120 cm, respectively. The flow rate determined between 0-2 cm/s.
Results
Snail collections
The chemical analysis, on the other hand, showed appreciable levels of phosphate, nitrate, and sulphate in the water. Phosphate The nitrate level also varied between 0.9 -1 -1 mgl H and 1.4 mgl H. The sulphate level showed quite some interesting variations.
-1
The highest level of 6.0 mgl was recorded in -1 site 4 and the lowest level of 0.0 mgl in site 5.
Discussion
Six different species of snails were collected from the study area of which three were vectors of the Schistosoma parasite. Bulinus truncatus was the most dominant vector species found and this was not suprising as it is often found in large water bodies such as lakes while B. globosus is confined to small streams in Ghana (Chu et al., 1978) . The Kpong head pond is a lake system that was created just below the Kpong dam. The high occurrence of B. trunctus found by this study, coupled with the intense human activity that occurs at the banks of the head pond, indicates that an active transmission of S. haematobium parasite occurs in the area. The snails were commonly found attached to identified water weeds, especially, Ceratophylum derme-sum, and also sometimes found attached to surfaces of submerged sufaces such as dead logs and other junks in the water.
Temperature influences the distribution and the density of aquatic snails, and the rate of schistosomal development in the snail host, and probably influences the distribution of schistosomiasis (Appleton, 1978; Sturrock, 1993) . Schistosomiasis has been reported to occur over areas with a o temperature range of 20-35 C (Oliver & Ansari, 1967) , flourishing best at constant and warm temperatures. Species of Lymnaedae, Physidae, and Planorbidae have been reared through several generations at o about 35 C (Harman & Berg, 1971) . A 0 temperature range of 27.4-33 C was recorded in the Kpong waters during the study, and this appears to be favourable to the aquatic snails, as there were no climatic changes in temperature throughout the study.
Low pH value may be harmful to snail vectors of schistosomiasis, as they result in the coagulation of the mucus on exposed skin surfaces (Jordan & Webbe, 1982) . A pH range of 6.2-7.2 on the other hand, is favourable for most intermediate snail hosts (Alves, 1958) . This study recorded a mean pH 6.4. Generally, this pH level is very conducive for snail vector development. Jordan & Webbe (1982) found extreme acidic water body to result in low Biomphalaria spp. populations and in some cases, total absence of snails may be observed. The slightly acidic water in the head pond which may be due to low levels of free CO , on the 2 other hand, supports the growth of the aquatic snails.
The study was conducted in the dry season where water movements are expected to be low and offering a stable environment for snails to lodge onto surfaces and not being washed away (WHO, 1965) .. Rainfall affects water movements and temperature, thereby, affecting the distribution and density of the aquatic snails and the rate of schistosomal development in the snail host (Appleton, 1978; Sturrock, 1993) . Snail intermediate host are intolerant of strong currents, and breeding colonies are not found in swift flowing streams or water bodies; they are usually found in areas where the velocity of flow is below 40 cm/s (Jones, 1993) .
When the velocity is extremely high, as in rivers and streams, the snails are unable to relax hold in the slightest degree and, therefore, cannot move or feed and can no longer maintain themselves (WHO, 1965) . The work of Laamrani et al. (2000) has shown that increasing water velocity beyond 40 cm/s kept Bulinus truncatus density low. A flow rate, ranging between 0-2 cm/s observed in this study, is far below the critical value recorded by Jones (1993) . This period of data collection, therefore, signifies the period when snail densities are expected to be high.
The snails for their metabolic activities (WHO, 1965) (Harman & Berg, 1971) . This suggests that the amount of dissolved oxygen in the water is favourable for the snail host. This range of oxygen dissolved in the water was probably due to the oxygen produced by aquatic plants by photosynthesis.
Conditions such as high silt load prevent the establishment of aquatic weeds (Ofori, 1999) . The transparency of the water taken in the study showed that the first, second, third, and fourth sites were all clear to the bottom w h i l s t s i t e s f i v e a n d s i x s h o w e d transparencies of 70 and 120 cm, respectively. The transparency facilitates the penetration of sunlight to the bottom, particularly in the littoral zone, encouraging the establishment and proliferation of aquatic weeds (Ofori, 1999) , which promotes the growth and survival of the snail vectors.
The salinity recorded at all the sites was zero, which is normal for a fresh water system not directly connected to an ocean. Snail vectors, especially those infected with the p a r a s i t e s u r v i v e s t r e s s f u l l y h i g h temperatures and low salinity better than uninfected ones (Riel, 1975) . The mean -1 conductivity recorded was 0.09µScm and this was well within the WHO (1965) range -1 of 0.02-0.30µScm for fresh water systems, which support the growth of fresh water fauna and, therefore, making the head pond a good habitat for the snail intermediate host.
The phosphate, sulphate, and nitrate levels showed little variation in all the sites. These play an indirect role of supporting the proper growth of the aquatic plants. As these plants boom, they provide enough food and shelter for the intermediate host snail and, therefore, increase their density in the head pond.
Overall, the physico-chemical conditions prevailing in the head pond are favourable, and vector snails will continue to flourish so long as these factors prevail. Nevertheless, the ongoing manual clearing of aquatic vegetation along the banks of the river may disturb this equilibrium and invariably affect snail population. It will be recommended that the study must be conducted in the rainy season to provide a information on snail densities in that season as well. Manual clearing of aquatic weed in the head pond must, however, be continued and snail vector densities monitored for about 5 years so as to provide data for impact assessment of manual clearing on schistosome snail density.
